The role of osmotic polysorbitol-based transporter in RNAi silencing via caveolae-mediated endocytosis and COX-2 expression.
Polymeric diversity allows us to design gene carriers as an alternative to viral vectors, control cellular uptake, target intracellular molecules, and improve transfection and silencing capacity. Recently, we developed a polysorbitol-based osmotically active transporter (PSOAT), which exhibits several interesting mechanisms to accelerate gene delivery into cells. Herein, we report the efficacy of using the PSOAT system for small interfering RNA (siRNA) delivery and its specific mechanism for cellular uptake to accelerate targeted gene silencing. We found that PSOAT functioned via a caveolae-mediated uptake mechanism due to hyperosmotic activity of the transporter. Moreover, this selective caveolae-mediated endocytosis of the polyplexes (PSOAT/siRNA) was regulated coincidently with the expression of caveolin (Cav)-1 and cyclooxygenase (COX)-2. Interestingly, COX-2 expression decreased dramatically over time due to degradation by the constant expression of Cav-1, as confirmed by high COX-2 expression after the inhibition of Cav-1, suggesting that PSOAT-mediated induction of Cav-1 directly influenced the selective caveolae-mediated endocytosis of the polyplexes. Furthermore, COX-2 expression was involved in the initial phase for rapid caveolae endocytic uptake of the particles synergistically with Cav-1, resulting in accelerated PSOAT-mediated target gene silencing.